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Art Unit: 2826 

Serial Number: 10/747703 Attorney's Docket #: 1 2406-1 200001/P2001,0463USN 
Filing Date: 12/29/2003; foreign priority to 6/29/2001 

Applicant: Brunner et al. 

Examiner: Alexander Williams 
This application is a continuation of application # PCT/DE02/01514, filed 4/25, 

2002. 

Applicant's election with traverse of species I (claims 1, 2, 7, 14 and 15), filed 
10/5/05, has been acknowledged. 

This application contains claims 4-6, 8-13 and 16-86 drawn to an invention non- 
elected with traverse. 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Receipt is acknowledged of papers submitted under 35 U.S.C. 3 1 19, which 
papers have been placed of record in the file. 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

The following is a quotation of the appropriate paragraphs of 35 U-S.C. § 102 

that form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless « 



Application/Control Number: 10/747,703 
Art Unit: 2826 



Page 3 



(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(f) or (g) prior 
art under 35 U.S.C. 103(a). 

Claims 1 to 3, 7, 14 and 15 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by (Japan Patent # 31 1269). 

1. (figure 1) show a surf ace-mountable radiation-emitting 
component, comprising: a leadframe 1,7 and a radiation-emitting 
chip 2 mounted on said leadframe; a molding material 8 encasing 
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said leadframe and said radiation-emitting chip and having a 
shape defining a mounting surface of the component, said 
mounting surface extending at a first predetermined angle 
relative to a main emission direction of the component; said 
leadframe having leadframe connections protruding out of said 
molding material and having connection surfaces enclosing a 
second predetermined angle with said mounting surface. 

2. The component according to claim 1, figure 1 show wherein 
said leadframe connections, viewed from said mounting surface, 
are led laterally out of said molding material. 

3. The component according to claim 1, figure 1 show wherein 
said first predetermined angle has a value of substantially 

0. degree, or lies within a range from 0. degree, to 20. degree.. 

7. The component according to claim 1, figure 1 show wherein 
said leadframe connections extend up to a mounting plane defined 
by said mounting surface. 

14. The component according to claim 1, figure 1 show wherein 
said radiation-emitting chip contains a compound selected from 
the group consisting of GaN, InGaN, AlGaN, InAlGaN, ZnS, ZnSe, 
CdZnS and CdZnSe. 

15. The component according to claim 1, figure lshow wherein 
said radiation-emitting chip is configured to emit radiation 
selected from the group consisting of visible light, 
infrared radiation, and ultraviolet electromagnetic radiation. 
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Claims 1 to 3, 7, 14 and 15 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Shunichi (Japan Patent # 57-169281). 

1. Shunichi (the figure) show a surf ace-mountable radiation- 
emitting component, comprising: a leadframe 1 and a radiation- 
emitting chip 2 mounted on said leadframe; a molding material 4 
encasing said leadframe and said radiation-emitting chip and 
having a shape defining a mounting surface of the component, 
said mounting surface extending at a first predetermined angle 
relative to a main emission direction of the component; said 
leadframe having leadframe connections protruding out of said 
molding material and having connection surfaces enclosing a 
second predetermined angle with said mounting surface. 

2. The component according to claim 1, Shunichi show wherein 
said leadframe connections, viewed from said mounting surface, 
are led laterally out of said molding material. 

3. The component according to claim 1, Shunichi show wherein 
said first predetermined angle has a value of substantially 

0. degree, or lies within a range from 0. degree, to 2 0. degree.. 

7. The component according to claim 1, Shunichi show wherein 
said leadframe connections extend up to a mounting plane defined 
by said mounting surface. 

14. The component according to claim 1, Shunichi show wherein 
said radiation-emitting chip contains a compound selected from 
the group consisting of GaN, InGaN, AlGaN, InAlGaN, ZnS, ZnSe, 
CdZnS and CdZnSe. 
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15. The component according to claim 1, SHunichi show wherein 
said radiation-emitting chip is configured to emit radiation 
selected from the group consisting of visible light, 
infrared radiation, and ultraviolet electromagnetic radiation. 

Claims 1 to 3, 7, 14 and 15 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Eiji (Japan Patent # 07-169893). 

1. Eiji (the figure) show a surf ace -mountable radiation- 
emitting component, comprising: a leadframe 4 and a radiation- 
emitting chip 2 mounted on said leadframe; a molding material 1 
encasing said leadframe and said radiation-emitting chip and 
having a shape defining a mounting surface of the component, 
said mounting surface extending at a first predetermined angle 
relative to a main emission direction of the component; said 
leadframe having leadframe connections protruding out of said 
molding material and having connection surfaces enclosing a 
second predetermined angle with said mounting surface. 

2. The component according to claim 1, Eiji show wherein said 
leadframe connections, viewed from said mounting surface, are 
led laterally out of said molding material. 

3. The component according to claim 1, Eiji show wherein said 
first predetermined angle has a value of substantially 0 .degree . 
or lies within a range from 0. degree, to 2 0. degree.. 
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7. The component according to claim 1, Eiji show wherein said 
leadframe connections extend up to a mounting plane defined by 
said mounting surface. 

14. The component according to claim 1, Eiji show wherein said 
radiation-emitting chip contains a compound selected from the 
group consisting of GaN, InGaN, AlGaN, InAlGaN, ZnS, ZnSe, CdZnS 
and CdZnSe. 

15. The component according to claim 1, Eiji show wherein said 
radiation-emitting chip is configured to emit radiation selected 
from the group consisting of visible light, infrared radiation, 
and ultraviolet electromagnetic radiation. 

Claims 1 to 3, 7, 14 and 15 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Ishinaga et al. (U.S. Patent # 5,942,770). 

1. Ishinaga et al . (figures 1 to 11) specifically figure 1 show 
a surf ace-mountable radiation-emitting component, comprising: a 
leadframe 4, 4 ',7 and a radiation-emitting chip 2a mounted on 
said leadframe; a molding material 6 encasing said leadframe and 
said radiation- emitting chip and having a shape defining a 
mounting surface of the component, said mounting surface 
extending at a first predetermined angle relative to a main 
emission direction of the component; said leadframe having 
leadframe connections protruding out of said molding material 
and having connection surfaces enclosing a second predetermined 
angle with said mounting surface. 
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2. The component according to claim 1, Ishinaga et al. show 
wherein said leadframe connections, viewed from said mounting 
surface, are led laterally out of said molding material. 

3. The component according to claim 1, Ishinaga et al . show 
wherein said first predetermined angle has a value of 
substantially 0. degree, or lies within a range from 0. degree, 
to 2 0 .degree . . 

7. The component according to claim 1, Ishinaga et al . show 
wherein said leadframe connections extend up to a mounting plane 
defined by said mounting surface. 

14. The component according to claim 1, Ishinaga et al . show 
wherein said radiation- emitting chip contains a compound 
selected from the group consisting of GaN, InGaN, AlGaN, 
InAlGaN, ZnS, ZnSe, CdZnS and CdZnSe. 

15. The component according to claim 1, Ishinaga et al. show 
wherein said radiation-emitting chip is configured to emit 
radiation selected from the group consisting of visible light, 
infrared radiation, and ultraviolet electromagnetic radiation. 

Claims 1 to 3, 7, 14 and 15 are rejected under 35 U.S.C. § 102(e) as being 
anticipated by Waitl et al. (U.S. Patent # 6,432,745 B1 ). 

1. Waitl et al. (figures 1 to 4) specifically figure 3 show a 
surf ace -mountable radiation-emitting component, comprising: a 
leadframe 3 and a radiation-emitting chip 1 mounted on said 
leadframe; a molding material 2 encasing said leadframe and said 
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radiation- emitting chip and having a shape defining a mounting 
surface of the component, said mounting surface extending at a 
first predetermined angle relative to a main emission direction 
of the component; said leadframe having leadframe connections 
protruding out of said molding material and having connection 
surfaces enclosing a second predetermined angle with said 
mounting surface. 

2. The component according to claim 1, Waitl et al . show 
wherein said leadframe connections, viewed from said mounting 
surface, are led laterally out of said molding material. 

3. The component according to claim 1, Waitl et al . show 
wherein said first predetermined angle has a value of 
substantially 0. degree. or lies within a range from 0. degree, 
to 2 0 .degree . . 

7. The component according to claim 1, Waitl et al . show 
wherein said leadframe connections extend up to a mounting plane 
defined by said mounting surface. 

14. The component according to claim 1, Waitl et al . show 
wherein said radiation-emitting chip contains a compound 
selected from the group consisting of GaN, InGaN, AlGaN, 
InAlGaN, ZnS, ZnSe, CdZnS and CdZnSe. 

15. The component according to claim 1, Waitl et al . show 
wherein said radiation-emitting chip is configured to emit 
radiation selected from the group consisting of visible light, 
infrared radiation, and ultraviolet electromagnetic radiation. 
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Claims 1 to 3, 7, 14 and 15 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Brunner et al. (U.S. Patent # 5,981 ,979). 

1. Brunner et al. (figures 1 to 11) specifically figure 4 show 
a surf ace-mountable radiation-emitting component, comprising: a 
leadframe 3,4 and a radiation-emitting chip 22 mounted on said 
leadframe; a molding material 1 encasing said leadframe and said 
radiation-emitting chip and having a shape defining a mounting 
surface of the component, said mounting surface extending at a 
first predetermined angle relative to a main emission direction 
of the component; said leadframe having leadframe connections 
protruding out of said molding material and having connection 
surfaces enclosing a second predetermined angle with said 
mounting surface. 

2. The component according to claim 1, Brunner et al . show 
wherein said leadframe connections, viewed from said mounting 
surface, are led laterally out of said molding material. 

3. The component according to claim 1, Brunner et al. show 
wherein said first predetermined angle has a value of 
substantially 0. degree, or lies within a range from 0. degree, to 
2 0 .degree . . 

7. The component according to claim 1, Brunner et al. show 
wherein said leadframe - connections extend up to a mounting plane 
defined by said mounting surface. 

14. The component according to claim 1, Brunner et al . show 
wherein said radiation-emitting chip contains a compound 
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selected from the group consisting of GaN, InGaN, AlGaN, 
InAlGaN, ZnS, ZnSe, CdZnS and CdZnSe. 

15. The component according to claim 1, Brunner et al . show 
wherein said radiation-emitting chip is configured to emit 
radiation selected from the group consisting of visible light, 
infrared radiation, and ultraviolet electromagnetic radiation. 

Claims 1 to 3, 7, 14 and 15 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Waitl et al. (U.S. Patent # 5,035,483). 

1. Waitl et al . (figures 1 to 6) specifically figure 1 show a 
surf ace-mountable radiation-emitting component, comprising: a 
leadframe 2,3 and a radiation- emitting chip 4 mounted on said 
leadframe; a molding material 8/9 encasing said leadframe and 
said radiation-emitting chip and having a shape defining a 
mounting surface of the component, said mounting surface 
extending at a first predetermined angle relative to a main 
emission direction of the component; said leadframe having 
leadframe connections protruding out of said molding material 
and having connection surfaces enclosing a second predetermined 
angle with said mounting surface. 

2. The component according to claim 1, Waitl et al. show 
wherein said leadframe connections, viewed from said mounting 
surface, are led laterally out of said molding material. 

3. The component according to claim 1, Waitl et al . show 
wherein said first predetermined angle has a value of 
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substantially 0. degree- or lies within a range from 0. degree . 
to 2 0 .degree . . 

7. The component according to claim 1, Waitl et al . show 
wherein said leadframe connections extend up to a mounting plane 
defined by said mounting surface. 

14. The component according to claim 1, Waitl et al. show 
wherein said radiation- emitting chip contains a compound 
selected from the group consisting of GaN, InGaN, AlGaN, 
InAlGaN, ZnS, ZnSe, CdZnS and CdZnSe. 

15. The component according to claim 1, Waitl et al . show 
wherein said radiation-emitting chip is configured to emit 
radiation selected from the group consisting of visible light, 
infrared radiation, and ultraviolet electromagnetic radiation. 

Claims 1 to 3, 7, 14 and 15 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Hohn et al. (U.S. Patent # 6,006,861). 

1. Hohn et al. (figures 1 to 8) specifically figure 3 show a 
surf ace -mountable radiation-emitting component 1, comprising: a 
leadframe 2,3 and a radiation-emitting chip 1 mounted on said 
leadframe; a molding material 5,8,9 encasing said leadframe and 
said radiation-emitting chip and having a shape defining a 
mounting surface of the component, said mounting surface 
extending at a first predetermined angle relative to a main 
emission direction of the component; said leadframe having 
leadframe connections protruding out of said molding material 
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and having connection surfaces enclosing a second predetermined 
angle with said mounting surface. 

(62) To improve the mixing of the radiation emitted by an 
electroluminescing semiconductor body with the radiation 
converted by the luminous substance and thus to improve the 
homogeneity of color of the light emitted by the component, 
in an advantageous feature of the casting composition according 
to the invention a blue- luminescing colorant, which attenuates a 
so-called directional characteristic of the radiation emitted by 
the semiconductor body. The term "directional characteristic 11 
is understood to mean that the radiation emitted by the 
semiconductor body has a preferential emission direction. 

(6) FIG. 3 illustrates a particularly advantageous and preferred 
embodiment of the invention. The first and second electrical 
terminals 2, 3 are embedded in an opaque, and optionally 
prefabricated, basic housing 8 that has a recess 9. The term 
"prefabricated" is understood to mean that the basic housing 8 
is already finished at the terminals 2, 3, for instance by means 
of injection molding, before the semiconductor body is mounted 
on the terminal 2. The basic housing 8, by way of example, is 
formed of opaque plastic, and in terms of its form the recess 9 
is embodied as a reflector 17 for the radiation emitted by 
the s emi condu c t or body in operation (the reflection optionally 
being achieved by means of suitable coating of the inside walls 
of the recess 9) . Such basic housings 8 are used in particular 
for LEDs that are surface-mounted on printed circuit boards. 
They are applied, before mounting of the semiconductor body, 
to a conductor strip ( lead frame ) that has the electrical 
terminals 2, 3, the application for instance being done by 
injection molding. 

(13) FIGS. 6-8 illustrate emissions spectra. FIG. 6 refers to a 
semiconductor body that emits blue light (luminescence maximum 
at .lambda. .about .430 nm) and FIGS. 7 and 8 refer to 
semiconductor components that emit white light. In each case, 
the wavelength .lambda, is plotted in nm on the abscissa, and a 
relative electroluminescence (EL) intensity is plotted on 

the ordinate. 

(14) Of the radiation emitted by the semiconductor body in FIG. 
6, only some is converted into a longer-wavelength range, so 
that white light is created as the mixed color. The dashed line 
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30 in FIG. 7 represents an emissions spectrum of a semiconductor 
component which emits radiation comprising two complementary 
wavelength ranges (blue and yellow) and thus emits combined 
white light. The emissions spectrum here has one maximum each 
at wavelengths between approximately 400. and approximately 430 
nm (blue) and between approximately 550 and 58 0 nm (yellow) . 
The solid line 31 represents the emissions spectrum of a 
semiconductor component that mixes the color white from three 
wavelength ranges (additive color triad comprising blue, green 
and red) . The emissions spectrum here has one maximum each for 
the wavelengths of approximately 430 nm (blue) , approximately 
500 nm (green) and approximately 615 nm (red) . 

2. The component according to claim 1, Hohn et al. show wherein 
said leadframe connections, viewed from said mounting surface, 
are led laterally out of said molding material. 



3. The component according to claim 1, Hohn et al. show wherein 
said first predetermined angle has a value of substantially 
0. degree, or lies within a range from 0. degree, to 20. degree.. 



7. The component according to claim 1, Hohn et al. show wherein 
said leadframe connections extend up to a mounting plane defined 
by said mounting surface. 



14. The component according to claim 1, Hohn et al. show 

wherein said radiation-emitting chip contains a compound 

selected from the group consisting of GaN, InGaN, AlGaN, 

* 

InAlGaN, ZnS, ZnSe, CdZnS and CdZnSe. 

FIG. 6 is a graph of an emission spectrum of a semiconductor 
body that emits blue light, with a layer sequence on the basis 
of GaN; 



15. The component according to claim 1, Hohn et al . show 
wherein said radiation-emitting chip is configured to emit 
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radiation selected from the group consisting of visible light, 
infrared radiation, and ultraviolet electromagnetic radiation. 

Claims 1 to 3, 7, 14 and 15 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Reeh et al. (U.S. Patent # 6,576,930 B2). 

1. Reeh et al. (figures 1 to 14) specifically figure 2 show a 
surface-mountable radiation-emitting component, comprising: a 
leadframe 2,3 and a radiation-emitting chip 1,7 mounted on said 
leadframe; a molding material 15 encasing said leadframe and 
said radiation-emitting chip and having a shape defining a 
mounting surface of the component, said mounting surface 
extending at a first predetermined angle relative to a main 
emission direction of the component; said leadframe having 
leadframe connections protruding out of said molding material 
and having connection surfaces enclosing a second predetermined 
angle with said mounting surface. 

(17) The semiconductor component according to the invention has 
the particular advantage that the wavelength spectrum generated 
by way of luminescence conversion and hence the color of the 
radiated light do not depend on the level of the operating 
current intensity through the semiconductor body. This has 
great significance particularly when the ambient temperature of 
the semiconductor component and, consequently, as is known, also 
the operating current intensity greatly fluctuate. Especially 
light -emitting diodes having a semiconductor body based on GaN 
are very sensitive in this respect. 

(54) In a preferred refinement of the semiconductor component 
according to the invention, the inorganic luminescent material 
is used in powder form for the above-mentioned purpose of 
thorough mixing of the emitted radiation, the luminescent 
material particles not dissolving in the substance (matrix) 
encapsulating them. In addition, the inorganic luminescent 
material and the substance encapsulating it have mutually 
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different refractive indices. This advantageously leads to a 
portion of the light which is not absorbed by the luminescent 
material being scattered, in a manner dependent on the particle 
size of the luminescent material- The directional 
characteristic of the radiation radiated by the semiconducjtqr 
body is thereby efficiently attenuated, with the result that the 
unabsorbed radiation and the luminescence -converted radiation 
are homogeneously mixed, which leads to a spatially homogeneous 
color perception. 

(58) It is particularly advantageous that the luminous 
efficiency of white-light-emitting semiconductor components 
according to the invention and their above-mentioned embodiments 
having a blue- light -emitting semiconductor body produced 
essentially on the basis of GaN is comparable with the luminous 
efficiency of an incandescent bulb. The reason for this is 
that, on the one hand, the external quantum efficiency of such 
semiconductor bodies is a few percent and, on the other hand, 
the luminescence efficiency of organic dye molecules is often 
established at more than 90%. Furthermore, the semiconductor 
component according to the invention is distinguished by an 
extremely long life, greater robustness and a smaller operating 
voltage in comparison with the incandescent bulb. 

(12) In the exemplary embodiment illustrated in FIG. 3, the 
first and second electrical terminals 2, 3 are embedded in an 
opaque, possibly prefabricated base housing 8 having a recess 9. 
"Prefabricated" is to be understood to mean that the base 
housing 8 is already preconstructed on the connections 2, 3, for 
example by means of injection molding, before the semiconductor 
body is mounted on to the connection 2 . The base housing 8 is 
composed for example of an opaque plastic and the recess 9 is 
designed, in respect of its shape, as a reflector 17 for the 

body during operation (if 
appropriate by suitable coating of the inner walls of the recess 
9) . Such base housings 8 are used in particular in the case of 
light-emitting diodes which can be surface-mounted on printed 
circuit boards. They are applied to a lead frame having the 
electrical terminals 2, 3, for example by means of injection 
molding, prior to the mounting of the semiconductor bodies. 

(26) FIGS. 7, 8 and 12 respectively show emission spectra of a 
blue -light -radiating semiconductor body (FIG. 7) (luminescence 
maximum at . lambda. .apprxeq. 430 nm) and of white-light-emitting 
semiconductor components according to the invention which are 
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produced by means of such a semiconductor body (FIGS, 8 and 12) • 
The wavelength 1 in nm is plotted in each case on the abscissa 
and a relative electroluminescence (EL) intensity is in each 
case plotted on the ordinate. 

(27) Only part of the radiation emitted by the semiconductor 
body according to FIG. 7 is converted into a wavelength range of 
longer wavelength, with the result that white light is produced 
as mixed color. The dashed line 3 0 in FIG. 8 represents an 
emission spectrum of a semiconductor component according to the 
invention which emits radiation from two complementary 
wavelength ranges (blue and yellow) and hence white light 
overall. In this case, the emission spectrum has a respective 
maximum at wavelengths of between approximately 400 and 
approximately 430 nm (blue) and of between approximately 550 and 
approximately 580 nm (yellow) . The solid line 31 represents the 
emission spectrum of a semiconductor component according to the 
invention which mixes the color white from three wavelength 
ranges (additive color triad formed from blue, green and 
red) . In this case, the emission spectrum has a respective 
maximum for example at the wavelengths of approximately 43 0 nm 

(blue) , approximately 500 nm (green) and approximately 615 nm 

(red) . 

2. The component according to claim 1, Reeh et al . show wherein 
said leadframe connections, viewed from said mounting surface, 
are led laterally out of said molding material. 

3. The component according to claim 1, Reeh et al. show wherein 
said first predetermined angle has a value of substantially 

0. degree, or lies within a range from 0. degree, to 2 0. degree.. 
7. The component according to claim 1, Reeh et al. show wherein 
said leadframe connections extend up to a mounting plane defined 
by said mounting surface. 

14. The component according to claim 1, Reeh et al . show 
wherein said radiation-emitting chip contains a compound 
selected from the group consisting of GaN, InGaN, AlGaN, 
InAlGaN, ZnS, ZnSe, CdZnS and CdZnSe. 

(4) An example of a suitable layer sequence 7 for this and for 
all of the exemplary embodiments described below is shown in 
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FIG. 9. There, a layer sequence made of an AlN or GaN layer 19, 
an n- conducting GaN layer 20, an n- conducting Ga.sub.x Al.sub.l- 
x N or Ga.sub.x In.sub.l-x N layer 21, a further n-conducting 
GaN or a Ga.sub.x In.sub.l-x N layer 22, a p-conducting Ga.sub.x 
Al.sub.l-x N layer or Ga.sub.x In.sub.l-x N layer 23 and a p- 
conducting GaN layer 24 is applied on a substrate 18 composed of 
SiC, for example. A respective contact metallization layer 27, 
28 is applied on a main surface 25 of the p-conducting GaN layer 
24 and a main surface 2 6 of the substrate 18, said contact 
metallization layer being composed of a material which is 
conventionally used for electrical contacts in opto- 
semiconductor technology. 

15. The component according to claim 1, Reeh et al . show 
wherein said radiation-emitting chip is configured to emit 
radiation selected from the group consisting of visible light, 
infrared radiation, and ultraviolet electromagnetic radiation. 

The listed references are cited as of interest to this application, but not applied at 
this time. 
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